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S201
Forming the shielding layer and the bridging structures on a thin ,/

film encapsulation layer

Y
Forming a pattern of a first insulating layer on a side of the film K 5202

layer including the shielding layer and the bridging structures, the

considered side facing away from the thin film encapsulation layer

Y

Forming a touch electrode layer on a side of the first insulating ./

layer away from the thin film encapsulation layer

S203

Y

S204
Forming a protection layer on a side of the touch electrode layer ,/

away from the thin film encapsulation layer
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1 | | S301
Forming the shielding layer on a thim film encapsulation ./

layer
. $302
Forming a second insulating layer on a side of the shielding /
layer away from the thin film encapsulation layer
' S303

Forming the bridging structures on a side of the second f

msulating layer away from the thin film encapsulation layer

Y

. . . o 5304
Forming a first msulating layer on sides of the bridging f

structures away from the thin film encapsulation layer

\

5305
Forming a touch electrode layer on a side of the first /

msulating layer away from the thin film encapsulation layer

Y

| | | ‘ S306
Forming a protection layer on a side of the touch electrode /

layer away from the thin film encapsulation layer

FIG. 15
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FLEXIBLE TOUCH SUBSTRATE, FLEXIBLE
TOUCH PANEL, AND FLEXIBLE TOUCH
APPARATUS

CROSS REFERENCE TO RELATED
APPLICATIONS

The present application 1s a US National Stage of Inter-

national Application No. PCT/CN2021/086713, filed on
Apr. 12, 2021, which claims priority to Chinese Patent

Application No. 202010334027.X, filed to the China
National Intellectual Property Administration on Apr. 24,
2020 and entitled “FLEXIBLE TOUCH SUBSTRATE,

FLEXIBLE TOUCH PANEL, AND FLEXIBLE TOUCH
APPARATUS”, the entire contents of which are incorpo-
rated herein by reference.

FIELD

The disclosure generally relates to the technical field of
flexible display, 1n particular to a flexible touch substrate, a
flexible touch panel and a flexible touch apparatus.

BACKGROUND

Flexible Multiple Layer On Cell (F-MLOC) technology
allows a touch electrode layer to be mnside a flexible touch
substrate. The flexible touch substrate of this structure 1s
smaller 1n thickness and narrower in bezel, so that the
flexible touch substrate may be easier to bend or even curl
and have a better optical display eflect. Therefore, the
flexible touch substrate 1s widely used 1n the field of touch
display.

However, 1n a flexible touch substrate with an F-MLOC
structure, the distance between the touch electrode layer and
clectrodes (such as cathodes) of light-emitting devices 1s
small and 1s only about 10 um, resulting 1n a large load
capacitance between the cathodes and the touch electrode
layer.

SUMMARY

A flexible touch substrate according to embodiments of
the disclosure, includes:

a flexible base substrate:

a plurality of light-emitting devices, on the flexible base

substrate;

a touch electrode layer, disposed on a side of the plurality
of light-emitting devices facing away from the flexible
base substrate; and

a shuelding layer, between the touch electrode layer and
the plurality of light-emitting devices;

where the shielding layer 1s insulated from the plurality of
light-emitting devices and the touch electrode layer;
and the shielding layer comprises a plurality of open-
ings to allow light beams emitted by the plurality of
light-emitting devices to pass through the openings.

In some embodiments, 1n embodiments of the disclosure,
the shielding layer 1s floating.

In some embodiments, in embodiments of the disclosure,
the flexible touch substrate further includes: a thin film
encapsulation layer covering the plurality of light-emitting
devices, where the shielding layer 1s disposed on a side of
the thin film encapsulation layer facing away from the
flexible base substrate.

In some embodiments, 1n embodiments of the disclosure,
the tlexible touch substrate further includes: a plurality of
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2

bridging structures between the touch electrode layer and the
thin film encapsulation layer, and a first nsulating layer
between the touch electrode layer and the bridging struc-
tures, wherein
the touch electrode layer comprises: a plurality of touch
clectrodes, and a part of the touch electrodes in the

touch electrode layer are coupled with each other
through the plurality of bridging structures; the first
isulating layer comprises: a plurality of via holes
running through a thickness direction of the first insu-
lating layer; and the plurality of bridging structures are
coupled with the touch electrodes through the via holes.

In some embodiments, in embodiments of the disclosure,
the shielding layer and the bridging structures are disposed
in the same layer and are made of the same material.

In some embodiments, in embodiments of the disclosure,
the first msulating layer includes an organic material, and a
thickness of the first mnsulating layer 1s within a range of 0.5
wm-3 pum.

In some embodiments, in embodiments of the disclosure,
the shielding layer 1s disposed between the thin film encap-
sulation layer and the bridging structures; and the flexible
touch substrate further includes: a second insulating layer
between the shielding layer and the bridging structures.

In some embodiments, in embodiments of the disclosure,
the shielding layer includes: a transparent conductive mate-
rial or a metal material.

In some embodiments, in embodiments of the disclosure,
the touch electrode layer 1s of a grid structure, and meshes
of the gnid structure allow the light beams emitted by the
plurality of light-emitting devices to pass through; and an
orthographic projection of a pattern of the touch electrode
layer on the flexible base substrate and an orthographic
projection of a pattern of the shielding layer on the flexible
base substrate do not overlap each other.

In some embodiments, in embodiments of the disclosure,
the shielding layer 1s of a mesh structure; and the mesh
structure has a plurality of disconnected positions, and the
disconnected positions are positions where orthographic
projections of grid lines of the grid structure in the touch
clectrode layer on the shielding layer pass through.

In some embodiments, in embodiments of the disclosure,
the shielding layer includes: a plurality of metal rings
arranged at intervals; and the plurality of metal rings are
located respectively 1n orthographic projections of meshes
of the gnd structure in the touch electrode layer on the
shielding layer.

In some embodiments, in embodiments of the disclosure,
the orthographic projection of the pattern in the shielding
layer on the flexible base substrate 1s located in a gap
between two adjacent light-emitting devices of the plurality
of light-emitting devices.

In some embodiments, in embodiments of the disclosure,
the flexible touch substrate further includes: a builer layer
disposed on a side of the thin film encapsulation layer facing
away from the flexible base substrate.

In some embodiments, in embodiments of the disclosure,
the tlexible touch substrate further includes: a protection
layer disposed on a side of the touch electrode layer facing
away from the tlexible base substrate.

An embodiment of the disclosure further provides a
flexible touch panel, including:

any of the above flexible touch substrates;

a polarizer, disposed on a side of a touch electrode layer

of the flexible touch substrate facing away from a
flexible base substrate; and
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a transparent cover plate, disposed on a side of the
polarizer away from the flexible touch substrate.

An embodiment of the disclosure further provides a

flexible touch apparatus, including any of the above flexible

touch substrates, or any of the above flexible touch panels.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a cross-sectional view of a flexible touch
substrate according to embodiments of the disclosure.

FIG. 2 1s a schematic planar structural diagram of a touch
clectrode layer according to embodiments of the disclosure.

FIG. 3 1s another cross-sectional view of a flexible touch
substrate according to embodiments of the disclosure.

FI1G. 4 1s a schematic diagram 1llustrating arrangement of
sub-pixels according to embodiments of the disclosure.

FI1G. 5 1s a schematic diagram 1llustrating another arrange-
ment of sub-pixels according to embodiments of the disclo-
sure.

FIG. 6 1s a schematic diagram 1illustrating yet another
arrangement of sub-pixels according to embodiments of the
disclosure.

FIG. 7 1s a schematic diagram 1llustrating a relationship
between a shielding layer and bridging structures according
to embodiments of the disclosure.

FIG. 8 1s a schematic diagram showing an orthographic
projection of a touch electrode layer on a shielding layer
according to embodiments of the disclosure.

FIG. 9 1s another cross-sectional view of a flexible touch
substrate according to embodiments of the disclosure.

FIG. 10 1s yet another cross-sectional view of a flexible
touch substrate according to embodiments of the disclosure.

FIG. 11 1s a flowchart of a manufacturing method of a
flexible touch substrate according to embodiments of the
disclosure.

FIGS. 12 to 14 are schematic structural diagrams corre-
sponding to steps of the manufacturing method shown 1n
FIG. 11.

FIG. 15 1s a flowchart of another manufacturing method
of a flexible touch substrate according to embodiments of
the disclosure.

FIGS. 16 to 20 are schematic structural diagrams corre-
sponding to steps of the manufacturing method shown 1n
FIG. 15.

FIG. 21 1s a schematic structural diagram of a flexible
touch panel according to embodiments of the disclosure.

DETAILED DESCRIPTION

The disclosure will be further described in detail below
with reference to drawings and embodiments. It can be
understood that the specific embodiments described here are
only used to explain the relevant disclosure, but not to limait
the disclosure. In addition, 1t should be noted that, for ease
of description, only parts related to the disclosure are shown
in the drawings.

It should be noted that the embodiments 1n the disclosure
and features 1n the embodiments can be combined with each
other 11 there 1s no conflict. The disclosure will be described
in detail below with reference to the drawings and 1n
conjunction with the embodiments.

In the related art, in a flexible touch substrate with an
F-MLOC structure, the distance between a touch electrode
layer and electrodes (such as cathodes) of light-emitting
devices 1s relatively small, which 1s only about 10 um,
resulting 1n a large load capacitance between the cathodes
and the touch electrode layer. The noise signal generated
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makes a strong interference to a touch signal, which 1s a
great challenge to a subsequent debugging process for touch
driving and touch performance, to thereby causing a poor
touch eflect.

Based on this, embodiments of the disclosure provide a
flexible touch substrate, a flexible touch panel, and a flexible
touch apparatus to improve a touch eflect of the flexible
touch substrate.

FIG. 1 1s a cross-sectional view of a flexible touch
substrate according to embodiments of the disclosure. As
shown 1n FIG. 1, the flexible touch substrate may include:

a flexible base substrate 101;

a plurality of light-emitting devices 100, disposed on the
flexible base substrate 101; the light-emitting device
100 include: a first electrode 103, a second electrode
105 disposed on a side of the first electrode 103 facing
away Irom the flexible base substrate 101, and a
light-emitting layer 104 between the first electrode 103
and the second electrode 105; 1n some embodiments,
the first electrode 103 1s an anode and the second
electrode 105 1s a cathode; or, the first electrode 103 1s
a cathode and the second electrode 105 1s an anode,
which may be set according to actual conditions; in
embodiments of the disclosure, the first electrode 103
1s the anode and the second electrode 105 1s the cathode
for description; 1n addition, the light emitting device
100 may further include: a Hole Inject Layer (HIL) and
a Hole Transport Layer (HTL) which are disposed
between the first electrode 103 and the light-emitting
layer 104, and an Electron Transport Layer (E'TL) and
an Electron Inject Layer (FIL) which are disposed
between the second electrode 105 and the light-emat-
ting layer 104;

a touch electrode layer 114, disposed on a side of the
light-emitting devices 100 facing away from the flex-
ible base substrate 101, where a touch electrode 1n the
touch electrode layer 1s coupled with a drive chip; and

a shielding layer 116, disposed between the light-emitting,
devices 100 and the touch electrode layer 114. The
shielding layer 116 1s insulated from the light-emitting,
devices 100 and the touch electrode layer 114. The

shielding layer 116 includes a plurality of openings (not
shown 1n the figure), and light emitted by the light-
emitting devices 100 may pass through the openings.

In embodiments of the disclosure, by providing the
shielding layer between the light-emitting devices and the
touch electrode layer, the shielding layer may shield the
second electrode in the light-emitting devices to reduce a
load capacitance generated between the second electrode
and the touch electrode layer, thereby reducing the interfer-
ence of a noise signal on a touch signal and improving a
touch effect. In addition, the shielding layer includes the
plurality of openings, and the light emitted by the light-
emitting devices may pass through the openings. Therelore,
the shielding layer may not block the light emitted by the
light-emitting devices and may not atlect the display ellect.

In some embodiments, continuing to refer to FIG. 1, the
above tlexible touch substrate may further include: a drive
film layer 102 disposed between the flexible base substrate
101 and the light-emitting devices 100. The drive film layer
102 may include a plurality of switch devices, and the first
clectrode 103 1n the light-emitting devices 100 1s coupled
with at least one switch device. Thus, the light-emitting
devices 100 may be controlled to emit light through the
switch device.

In some embodiments, in the above flexible touch sub-
strate provided by embodiments of the disclosure, the above
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shielding layer may be floating, that 1s, no signal 1s applied

to the shielding layer. For example, the shielding layer may
not be grounded or externally applied with a constant
potential. This 1s because the distance between the shielding
layer and the touch electrode layer 1s generally 0.3 um-2 um, °
as such the distance between the shielding layer and the
touch electrode layer 1s relatively small. IT a signal 1s applied
to the shielding layer, for example, applying a constant
potential, a load of the touch electrode layer may be too
large, so that the charging time 1s too long, and a load at a
tarther distance from the drive chip 1s larger than a load at
a closer position, and a phenomenon of uneven capacitance
distribution occurs, ultimately resulting in poor touch sen-
sitivity. In addition, when the load of the touch electrode
layer 1s too large, a drive chip with large drive capability 1s
required, resulting 1n a significant increase in the cost and
s1ze of the drive chip.

As shown 1n FIG. 1, the flexible touch substrate provided
by embodiments of the disclosure may further include: a thin ¢
film encapsulation layer 106 covering the plurality of light-
emitting devices 100. The shuelding layer 116 1s disposed on
a side of the thin film encapsulation layer 106 facing away
from the flexible base substrate 101.

The thin film encapsulation layer 106 1s configured to 25
1solate moisture and oxygen 1n the air, prevent moisture and
oxygen from corroding the light-emitting devices, prevent a
flexible display substrate from aging, and prolong the ser-
vice life of the flexible display substrate. By disposing the
shielding layer 116 on the side of the thin film encapsulation 30
layer 106 facing away from the flexible base substrate 101,
the shielding layer 116 may be prevented from aflecting an
encapsulation eflect of the thin film encapsulation layer 106,
and thus the moisture and oxygen in the air are prevented
from eroding the light-emitting devices. 35

Continuing to refer to FIG. 1, the above flexible touch
substrate provided by embodiments of the disclosure may
turther include: a plurality of bridging structures 112 dis-
posed between the touch electrode layer 114 and the thin
film encapsulation layer 106, and a first insulating layer 113 40
disposed between the touch electrode layer 114 and the
bridging structures 112.

The touch electrode layer 114 includes: a plurality of
touch electrodes 114a, and a part of the touch electrodes
1144 1n the touch electrode layer 114 are coupled with each 45
other through the bridging structures 112.

The first insulating layer 113 includes: a plurality of via
holes U running through a thickness direction of the first
insulating layer 113. The bridging structures 112 are coupled
with the touch electrodes 114a through the via holes U. 50

FIG. 2 1s a schematic planar structural diagram of the
touch electrode layer 1n embodiments of the disclosure, and
FIG. 2 1s a bottom view of the flexible base substrate towards
the touch electrode layer as shown i1n FIG. 1, so that the
structure of the touch electrode layer may be more clearly 55
illustrated. As shown 1n FIG. 1 and FIG. 2, the touch
clectrode layer may include: a plurality of first touch elec-
trodes 1141 extending along a first direction F1, and a
plurality of second touch electrodes 1142 extending along a
second direction F2. The first direction F1 and the second 60
direction F2 intersect each other. For example, the first
direction F1 and the second direction F2 may be perpen-
dicular to each other. Of course, an angle between the first
direction F1 and the second direction F2 may also be other
values, and 1s not limited here. The first touch electrodes 65
1141 and the second touch electrodes 1142 constitute a
mutual capacitance structure. Touch positions may be deter-
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mined by detecting mutual capacitance values at intersec-
tions of the first touch electrodes 1141 and the second touch
clectrodes 1142.

Continuing to refer to FIG. 1 and FIG. 2, the first touch
clectrodes 1141 include: a plurality of touch electrodes 114a
arranged along the first direction F1, and the plurality of
touch electrodes 114a 1n the first touch electrodes 1141 are
clectrically connected 1n sequence. The second touch elec-
trodes 1142 include: a plurality of touch electrodes 114a
arranged along the second direction F2, and the plurality of
touch electrodes 114a of the second touch electrodes 1142
are coupled through the bridging structures 112. A first
insulating layer 113 1s disposed between the touch electrode
layer 114 and the bridging structures 112, and the bridging
structures 112 are coupled with the touch electrodes 1144a 1n
the second touch electrodes 1142 through via holes U in the
first mnsulating layer 113, thereby avoiding the first touch
clectrodes 1141 and the second touch electrodes 1142 are
short-circuited.

In embodiments of the disclosure, the touch electrode
layer adopts the mutual capacitance structure as an example
for description. In some embodiments, the touch electrode
layer may further adopt a self-capacitance structure, that is,
the plurality of touch electrodes in the touch electrode layer
may be disposed separately, and touch positions may be
detected by detecting a self-capacitance of each touch elec-
trode. The structure of the touch electrode layer may be set
according to actual situations, which 1s not limited here.

In some embodiments, as shown 1n FIG. 1, in embodi-
ments of the disclosure, the above shielding layer 116 and
the bridging structures 112 are disposed 1n the same layer
and are made of the same material. In this way, the same
patterning process may be used during the manufacturing
process to form patterns of the shielding layer 116 and the
bridging structures 112, which saves process steps and
manufacturing costs. In addition, by disposing the shielding
layer 116 1n the same layer as the bridging structures 112, the
thickness of the tlexible touch substrate may be reduced, and
the requirement for lightness and thinness of the flexible
touch substrate may be met.

In some embodiments, in embodiments of the disclosure,
the above shielding layer may include: a transparent con-
ductive material or a metal material. Of course, the above
shielding layer may also be made of other conductive
materials, which 1s not limited here.

In practical application, as shown in FIG. 1, 1n order to
avoid the situation that as the distance between the shielding
layer 116 and the touch electrode layer 114 1s too small, the
load capacitance between the shielding layer 116 and the
touch electrode layer 114 1s too large, and the touch perfor-
mance 1s aftected, in embodiments of the disclosure, the first
insulating layer 113 1s thickened. For example, the thickness
of the first insulating layer 113 may be greater than 0.5 um,
or the first msulating layer 113 1s made of an insulating
material with a low dielectric constant. For example, the
dielectric constant of a material of the first insulating layer
113 may be less than 7, so as to reduce the load capacitance
between the shielding layer 116 and the touch electrode
layer 114.

In some embodiments, the first insulating layer 113 may
include an organic material. For example, the maternial of the
first insulating layer 113 may be a photosensitive Over Coat
(OC) material with a dielectric constant being about 3.5. The
thickness of the first insulating layer 113 may be within the
range of 0.5 um-3 um. For example, the thickness of the first
insulating layer 113 may be about 2 um. Of course, the first
insulating layer 113 may also be made of other materials,
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which 1s not limited here. Of course, the first insulating layer
113 may also be made of other materials, and the thickness
of the first msulating layer 113 may also be set to other
values according to actual needs, which are not limited here.

FIG. 3 1s another schematic cross-sectional view of the
flexible touch substrate provided by embodiments of the
disclosure. As shown 1n FIG. 3, 1n another embodiment of
the disclosure, the shielding layer 116 1s disposed between
the thin film encapsulation layer 106 and the bridging
structures 112.

The flexible touch substrate 1 may further include: a
second 1nsulating layer 117 disposed between the shielding
layer 116 and the bridging structures 112.

That 1s to say, the shielding layer 116 and the bridging
structures 112 may also be disposed on different film layers.
Besides, the shielding layer 116 and the bridging structures
112 are insulated by the second isulating layer 117 to
increase the distance between the shielding layer 116 and the
touch electrode layer 114, so that the load capacitance
between the shielding layer 116 and the touch electrode
layer 114 1s reduced, the influence of the shuelding layer 116
on the touch signal 1s reduced, and thus the touch eflect i1s
improved.

In some embodiments, a material of the second 1nsulating
layer may be an morganic material, such as a silicon nitride
(S1Nx) matenial. When the matenal of the second 1nsulating
layer 1s the mnorganic material, the thickness of the second
insulating layer may be within the range of 0.3 um-0.4 um.
In this way, the manufactured flexible touch substrate may
have a small thickness, meeting the requirement for a thin
and light flexible touch apparatus carrying the flexible touch
substrate. Of course, the material of the second insulating
layer may also be an organic material, such as a photosen-
sitive Over Coat (OC) material with a dielectric constant
being about 3.5. When the material of the second 1nsulating,
layer 1s the organic matenial, the thickness of the second
insulating layer may be about 2 um. By increasing the
thickness of the second insulating layer and using an organic
material with a low dielectric constant, the load capacitance
between the shielding layer and the touch electrode layer
may be reduced, and thus the influence of the shielding layer
on the touch electrode layer 1s further reduced.

In embodiments of the disclosure, the touch electrode
layer may be of a gnd structure, and light emitted by the
light-emitting devices may pass through meshes of the grnid
structure without aflecting the display eflect. However,
when grid lines 1n the touch electrode layer overlap shield
lines 1n the shielding layer, the shielding layer forms load
capacitances with the touch electrode layer and the second
clectrode respectively, and there 1s still a large load capaci-
tance between the touch electrode layer and the second
clectrode. Theretfore, an orthographic projection of a pattern
of the touch electrode layer on the flexible base substrate and
an orthographic projection of a pattern of the shielding layer
on the flexible base substrate do not overlap each other, so
it may be ensured that the load capacitance between the
touch electrode layer and the second electrode 1s small, and
the interference caused by the second electrode to touch
response of the flexible touch substrate may be further
reduced.

In some embodiments, the flexible touch substrate
includes a plurality of sub-pixels, and each sub-pixel is
provided with one light-emitting device described above.
Color display may be realized by providing sub-pixels of
different colors. In order to explain the pattern of the
shielding layer more clearly, arrangement manners of the
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sub-pixels 1n embodiments of the disclosure will be
described below with reference to the drawings.

FIG. 4 1s a schematic diagram of arrangement of the
sub-pixels 1n embodiments of the disclosure. As shown 1n
FIG. 4, the sub-pixels 1n the above tlexible touch substrate
may be arranged in parallel. The above flexible touch
substrate includes a plurality of pixels P arranged 1n an array.
Each pixel P includes three sub-pixels p, which are respec-
tively a red sub-pixel R, a green sub-pixel G, and a blue
sub-pixel B arranged i sequence. In each pixel P, an
arrangement order of the red sub-pixel R, the green sub-
pixel G and the blue sub-pixel B may be set according to
actual needs. For example, the sub-pixels p 1n each pixel P
may also be arranged 1n the order of the red sub-pixel R, the
blue sub-pixel B, and the green sub-pixel G, which 1s not
limited here. There 1s a sub-pixel gap C between two
adjacent sub-pixels p.

FIG. 5 1s a schematic diagram of another arrangement of
the sub-pixels in embodiments of the disclosure. As shown
in FIG. 5, the sub-pixels 1n the above flexible touch substrate
may be arranged mm a matrix. The above flexible touch
substrate includes a plurality of pixels P arranged 1n an array.
Each pixel P includes three sub-pixels p, which are respec-
tively a red sub-pixel R, a green sub-pixel G, and a blue
sub-pixel B. In each pixel P, two sub-pixels p (for example,
the red sub-pixel R and the green sub-pixel ) are arranged
in one column, and the third sub-pixel p (for example, the
blue sub-pixel B) 1s arranged 1n another column. A position
region between two adjacent sub-pixels p 1s a sub-pixel gap
C.

FIG. 6 1s a schematic diagram of yet another arrangement
of the sub-pixels in embodiments of the disclosure. As
shown 1n FIG. 6, the sub-pixels in the above flexible touch
substrate may be arranged in a shared manner. The above
flexible touch substrate includes a plurality of pixels P
arranged 1n an array. Each pixel P includes three sub-pixels
p, which are a red sub-pixel R, a green sub-pixel G, and a
blue sub-pixel B respectively. Each pixel P shares two
sub-pixels p, for example, the red sub-pixel R and the blue
sub-pixel B, with two adjacent pixels P thereof, and the third
sub-pixel p (for example, the green sub-pixel G) m each
pixel P 1s located between the two shared sub-pixels p. A
region between two adjacent sub-pixels p 1s a sub-pixel gap
C.

In some embodiments, in embodiments of the disclosure,
referring to FIGS. 4 to 6, the orthographic projection of the
pattern in the shuelding layer on the flexible base substrate 1s
located 1n a gap (namely a region corresponding to a
sub-pixel gap C) between two adjacent light-emitting
devices. In addition, the orthographic projection of the
pattern 1n the touch electrode layer on the flexible base
substrate may also be located in the sub-pixel gap C. In this
way, the pattern of the shielding layer and the pattern of the
touch electrode layer may be prevented from blocking the
light emitted from the light-emitting devices and affecting
the display etlect.

FIG. 7 1s a schematic diagram illustrating a relationship
between the shielding layer and the bridging structures in
embodiments of the disclosure. As shown in FIG. 7, the
bridging structures 112 are located in the center of FIG. 7,
and the pattern of the shielding layer 116 surrounds the
bridging structures 112. The above shielding layer 1s of a
mesh structure composed of a plurality of shielding lines,
and the openings in the shielding layer correspond to posi-
tions of the meshes of the grid structure in the touch
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clectrode layer, so that the light emitted by the light-emitting
devices can pass through the openings without aflecting the
display eflect.

The mesh structure of shielding layer 116 has a plurality
of disconnected positions w, and the disconnected positions
w are positions where orthographic projections of grid lines
of the grid structure in the touch electrode layer on the
shielding layer pass through. The size of gnds in the
shielding layer may be equal or unequal, and may be set
according to actual conditions, which 1s not limited here.

FIG. 8 1s a schematic diagram of an orthographic projec-
tion of the touch electrode layer on the shielding layer in
embodiments of the disclosure. As shown in FIG. 8, in
another optional implementation manner, the shielding layer
may include: a plurality of metal rnings t1 arranged at
intervals. The metal rings t1 are located in orthographic
projections of grids of the gnid structure i the touch
clectrode layer on the shielding layer. In the figure, 121 1s
orthographic projections of grids formed by the first touch
clectrodes 1n the touch electrode layer on the shielding layer,
t22 1s orthographic projections of grids formed by the
second touch electrodes 1n the touch electrode layer on the
shielding layer, and the metal rings t1 are located 1n the
orthographic projections 121 and 122 of the grids 1n the touch
clectrode layer on the shielding layer. Through holes of the
metal rings t1 are the openings of the shielding layer, and the
light emitted by the light-emitting devices can pass through
the openings without affecting the display effect.

In some embodiments, a width of the sub-pixel gaps may
be about 20 um, a width of the grid lines of the grid structure
in the touch electrode layer may be about 3 um, and a width
of the shielding lines in the shielding layer may be about 3
um. In this way, 1t may be ensured that orthographic pro-
jections of the grid lines of the grid structure in the touch
clectrode layer and orthographic projections of the shielding
lines of the shielding layer on the light-emitting layer are
located 1n the sub-pixel gaps, and orthographic projections
of the pattern of the touch electrode layer and the pattern of
the shuelding layer 1n the sub-pixel gaps do not overlap each
other. In some embodiments, the grid lines 1n the touch
clectrode layer and the shielding lines in the shielding layer
may be located 1n middle positions of the sub-pixel gaps to
prevent indirect light in the sub-pixels from being blocked
and affecting the display etflect.

FIG. 9 1s yet schematic cross-sectional view of the flexible
touch substrate provided by embodiments of the disclosure.
In the flexible touch substrate shown 1n FIG. 9, the shielding
layer and the bridging structures are disposed on the same
film layer. FIG. 10 1s yet another cross-sectional view of the
flexible touch substrate provided by embodiments of the
disclosure. In the flexible touch substrate shown in FIG. 10,
the shielding layer and the bridging structure are disposed in
different film layers. As shown 1 FIGS. 9 and 10, 1n order
to prevent the thin film encapsulation layer 106 from being
damaged 1n the manufacturing process of the shielding layer
116, the tlexible touch substrate may further include: a butler
layer 111 disposed on the side of the thin film encapsulation
layer 106 facing away from the flexible base substrate, that
1s, the bufler layer 111 i1s disposed between the thin film
encapsulation layer 106 and the shielding layer 116. In the
manufacturing process of the shielding layer 116, the bufler
layer 111 may protect the underlying thin film encapsulation
layer 106 and prevent the thin film encapsulation layer 106
from being damaged.

Continuing to refer to FIGS. 9 and 10, the above flexible
touch substrate provided by embodiments of the disclosure
may further include: a protection layer 115 disposed on a
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side, facing away from the flexible base substrate 101, of the
touch electrode layer 114. The protection layer 115 may play
a protective role to prevent the flexible touch substrate from
being damaged by external force.

In summary, the flexible touch substrate provided by
embodiments of the disclosure may include: the flexible
base substrate, the drive film layer, the light-emitting
devices, the thin film encapsulation layer, the bridging
structures, the first insulating layer, the touch electrode layer,
the protection layer and other film layers. In addition, the
shielding layer 1s disposed between the thin film encapsu-
lation layer and the touch electrode layer, and the shielding
layer can reduce the load capacitance between the touch
clectrode layer and the second electrode, and reduce the
interference of the noise signal on the touch response of the
flexible touch substrate. In addition, the shielding layer is
provided with the openings, and the light emitted by the
light-emitting devices can pass through the openings with-
out aflecting the display efiect.

An embodiment of the disclosure further provides a
manufacturing method of a flexible touch substrate. The
method may be applied to manufacturing of the flexible
touch substrate as shown 1n FIG. 1 and FIG. 9 1n which the
shielding layer and the bridging structures are disposed on
the same film layer. As shown in FIG. 11, the method may
include the following.

S201, forming the shielding layer and the bridging struc-
tures on a thin film encapsulation layer.

In embodiments of the disclosure, a material of the
shielding layer and the bridging structures may be a trans-
parent conductive material or a metal material. The trans-
parent conductive material may be Indium Tin Oxide (ITO),
and the metal material may be titanium and aluminum.
Betfore S201, the method may further include: forming a
drive film layer, a first electrode, a light-emitting layer, a
second electrode, the thin film encapsulation layer and other
film layers on a tlexible base substrate. The shielding layer
and the bridging structures may be disposed in the same
layer. An arrangement manner of sub-pixels 1n the flexible
touch substrate may be any one of arrangement manners in
FIGS. 4 to 6. A width of sub-pixel gaps may be about 20 um.

FIGS. 12 to 14 are schematic structural diagrams corre-
sponding to the manufacturing method shown 1n FIG. 11. As
shown 1n FIG. 12, 1n S201, when the shielding layer 116 and
the bridging structures 112 are made of the transparent
conductive matenal, a transparent conductive film layer may
be formed on the thin film encapsulation layer 106 by a
process such as coating or sputtering, and then the transpar-
ent conductive film layer 1s patterned to obtain a pattern of
the shielding layer 116 and the bridging structures 112.
When the shielding layer 116 and the bridging structures 112
are made of the metal material, a metal film layer may be
formed on the thin film encapsulation layer 106 by a process
such as deposition or sputtering, and then the metal film
layer 1s patterned to obtain the pattern of the shielding layer
116 and the bridging structures 112. In some embodiments,
the metal film layer may include three sub-metal film layers.
For example, the metal film layer may include: a first
sub-metal {ilm layer made of titanium, a second sub-metal
film layer made of aluminum, and a third sub-metal film
layer made of titanium. In the manufacturing process, the
metal film layer may be formed on the thin film encapsu-
lation layer by sputtering for three times. In the first time and
third time of sputtering, the first sub-metal film layer and the
third sub-metal film layer are formed by using titanium, and
in the second time of sputtering, the second sub-metal film
layer 1s formed by using aluminum.
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In some embodiments, the shielding layer 116 and the
bridging structures 112 may be formed by using a one-time
patterning process. When the shielding layer 116 and the
bridging structures 112 are made of the transparent conduc-
tive material, the patterning process may be exposure and
development processes. When the shielding layer 116 and
the bridging structures 112 are made of the metal, the
patterning process may be photoresist coating, exposure,
development, etching, and photoresist peeling. Photoresist
may also be pre-baked and post-baked before and after
exposure. In some embodiments, the pattern of the shielding
layer may be a structure as shown 1 FIG. 7, and a width of
shielding lines may be about 3 um. Through the one-time
patterning process, the shielding layer and the bridging
structures may be formed at one time instead of being
separately manufactured, which may reduce the number of
patterning processes in the manufacturing process of the
flexible touch substrate and reduce the production cost.

5202, forming a pattern of a first mnsulating layer on a side
of the film layer including the shielding layer and the
bridging structures, the considered side facing away from
the thin film encapsulation layer.

In embodiments of the disclosure, a material of the first
insulating layer may be an organic material, such as a
photosensitive over coat (OC) material with a dielectric
constant being about 3.5. The thickness of the first insulating
layer 113 may be 1n the range of 0.5 um-3 um, for example,
the thickness of the first insulating layer 113 may be about
2 um.

In S202, as shown 1n FIG. 13, the first insulating layer 113
may be formed on the side, away from the thin film
encapsulation layer 106, of the film layer where the shield-
ing layer 116 and the bridging structures 112 are located by
using a coating process. In some embodiments, the side
being away from the thin film encapsulation layer 106 of the
film layer where the shielding layer 116 and the bridging
structures 112 are located may be coated with an OC
material of about 2 um to form the first mnsulating layer 113.

In practical application, via holes U may be formed 1n the
first msulating layer 113 by using a patterning process.
When the first nsulating layer 1s made of the organic
materal, the via holes may be formed by using exposure and
development processes.

5203, forming a touch electrode layer on a side of the first
insulating layer away from the thin film encapsulation layer.

In embodiments of the disclosure, a material of the touch
clectrode layer may be metal, for example, titanium and
aluminum. The touch electrode layer may include first touch
electrodes and second touch electrodes, that 1s, the touch
clectrode layer may be of a mutual capacitance structure.
The touch electrode layer may be of a grid structure, and
light emitted by light-emitting devices may pass through
meshes of the grid structure. In addition, orthographic
projections of grid lines 1n the touch electrode layer on the
shielding layer do not overlap shielding lines 1n the shielding
layer, which may prevent the shielding layer from forming
load capacitances with the touch electrode layer and the
second electrode respectively, and ensure that a load capaci-
tance between the touch electrode layer and the second
clectrode 1s small, and interference to touch response of the
flexible touch substrate 1s small.

In 8203, as shown in FIG. 14, the touch electrode layer
114 may be made of the metal material. The touch electrode
114 may include three sub-metal film layers, which are
respectively: a first sub-metal layer made of titanium, a
second sub-metal film layer made of aluminum, and a third
sub-metal film layer made of titanium. The touch electrode
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layer 114 may be formed on the side, away from the thin film
encapsulation layer 106, of the first insulating layer 113 by
using three times ol deposition or sputtering. For example,
the touch electrode layer 114 1s formed on the thin film
encapsulation layer by using three times of sputtering, where
in the first time and third time of sputtering, the {first
sub-metal film layer and the third sub-metal film layer are
formed by using titanium, and in the second time of sput-
tering, the second sub-metal film layer 1s formed by using
aluminum.

Further, a plurality of touch electrodes 1144 1n the touch
clectrode layer 114 may be formed by using a one-time
patterning process, and a part of the touch electrodes 114a
in the touch electrode layer 114 are coupled with the
bridging structures 112 through via holes U 1n the first
insulating layer 113. In some embodiments, the patterning
process of the touch electrode layer 114 may include:
photoresist coating, exposure, development, etching, and
photoresist peeling. Photoresist may also be pre-baked and
post-baked before and after exposure. The touch electrodes
114a are of a grid structure, and a width of grid lines thereof
may be about 3 um.

5204, forming a protection layer on a side of the touch
clectrode layer away from the thin film encapsulation layer.

In step S204 above, the protection layer 115 may be
formed on the side of the touch electrode layer 114 away
from the thin film encapsulation layer 106, by using a
coating process, and a structure of the formed flexible touch
substrate may be as shown in FIG. 1.

In some embodiments, before S201 i1s performed, the
method may further include: forming a bufler layer on the
thin film encapsulation layer. A material of the bufler layer
may be an morganic material or an organic material, such as
S1INx. The bufler layer 111 may be formed on the thin film
encapsulation layer 106 by using a CVD process, and a
structure of the formed flexible touch substrate may be as
shown 1n FIG. 9.

In summary, the manufacturing method of the flexible
touch substrate provided by embodiments of the disclosure
can form the shielding layer and the bridging structures on
the thin film encapsulation layer, the shielding layer and the
bridging structures are disposed in the same layer, the
shielding layer 1s provided with the openings, and the light
emitted by the light-emitting devices can pass through the
openings. The first insulating layer 1s formed on the side of
the film layer including the shielding layer and the bridging
structures away from the thin film encapsulation layer. The
touch electrode layer 1s formed on the side of the first
insulating layer away from the thin film encapsulation layer.
The protection layer 1s formed on the side of the touch
clectrode layer away from the thin film encapsulation layer.
The shielding layer 1s formed between the thin film encap-
sulation layer and the touch electrode layer of the flexible
touch substrate, so the load capacitance between the second
clectrode and the touch electrode layer can be reduced, the
interference of the noise signal on the touch response of the
flexible touch substrate can be reduced, and the display
ellect cannot be aflected.

An embodiment of the disclosure further provides another
manufacturing method of a flexible touch substrate. The
method may be applied to manufacturing of the flexible
touch substrate as shown in FIG. 3 or FIG. 10. A shielding
layer and bridging structures in the flexible touch substrate
are located 1n different film layers. As shown 1n FIG. 15, the
method may include the following.

S301, forming the shielding layer on a thin film encap-
sulation layer.
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In embodiments of the disclosure, a material of the
shielding layer may be a transparent conductive material or
a metal material. The transparent conductive material may
be Indium Tin Oxide (ITO), and the metal material may be
fitantum and aluminum. Belore S201 above, the method
may further include: a drive film layer, a first electrode, a
light-emitting layer, a second electrode, the thin film encap-
sulation layer and other film layers are formed on a flexible
base substrate. An arrangement manner of sub-pixels in the
flexible touch substrate may be any one of arrangement
manners 1 FIGS. 4 to 6. A width of sub-pixel gaps may be
about 20 um.

FIGS. 16 to 20 are schematic structural diagrams corre-
sponding to steps ol the manufacturing method shown 1n

FIG. 15. As shown 1n FIG. 16, 1n S301, when the shielding

layer 116 1s made of the transparent conductive maternial, a
transparent conductive film layer may be formed on the thin
f1lm encapsulation layer 106 by a process such as coating or
sputtering, and then the transparent conductive film layer 1s
patterned to obtain a pattern of the shielding layer 116. When
the shielding layer 116 1s made of the metal material, a metal
film layer may be formed on the thin film encapsulation
layer 106 by a process such as deposition or sputtering, and
then the metal film layer 1s patterned to obtain the pattern of
the shielding layer 116. In some embodiments, the metal
film layer may include three sub-metal film layers. For
example, the metal film layver may include: a first sub-metal
film layer made of titanium, a second sub-metal film layer
made of aluminum, and a third sub-metal film layer made of
titanium. In the manufacturing process, the metal film layer
may be formed on the thin film encapsulation layer by using,
three times of sputtering. In the first time and third time of
sputtering, the first sub-metal film layer and the third sub-
metal film layer are formed by using titanium, and 1n the
second time of sputtering, the second sub-metal film layer 1s
formed by using aluminum.

In some embodiments, the shielding layer 116 may be
formed by using a one-time patterning process. When the
shielding layer 116 1s made of the transparent conductive
material, the patterning process may be exposure and devel-
opment processes. When the shielding layer 116 1s made of
the metal material, the patterming process may be photoresist
coating, exposure, development, etching, and photoresist
stripping. Photoresist may also be pre-baked and post-baked
betfore and after exposure. In some embodiments, the pattern
of the shielding layer may be a structure as shown in FIG.
8, and a width of shielding lines may be about 3 um.

S302, forming a second insulating layer on a side of the
shielding layer away from the thin film encapsulation layer.

In embodiments of the disclosure, a material of the second
insulating layer may be an organic material, such as a
photosensitive Over Coat (OC) material, or an 1norganic
material, such as silicon nitride (S1Nx). When the material of
the second insulating layer 1s the inorganic material, a
thickness of the second msulating layer may be 0.3 um-0.4
um, and when the matenial of the second msulating layer 1s
the organic material, the thickness of the second insulating
layer may be about 2 um.

In 8302, as shown 1n FIG. 17, when the second 1nsulating
layer 117 1s made of the organic material, the second
insulating layer 117 may be formed on the side of the
shielding layer 116 away from the thin film encapsulation
layer 106 by using a coating process. When the second
insulating layer 117 1s made of the inorganic material, the
second 1nsulating layer 117 may be formed on the side of the
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shielding layer 116 away from the thin film encapsulation
layer 106 by using a chemical vapor deposition (CVD)
pProcess.

S303, forming the bridging structures on a side of the
second insulating layer away from the thin film encapsula-
tion layer.

In embodiments of the disclosure, a material of the
bridging structures may be a transparent conductive material
or a metal material. The transparent conductive material may
be mndium tin oxide (ITO), and the metal material may be
titanium and aluminum.

In S303, as shown 1n FIG. 18, when the bridging struc-
tures 112 are made of the transparent conductive material, a
transparent conductive film layer may be formed on the side
of the second insulating layer 117 away from the thin film
encapsulation layer 106 by a process such as coating or
sputtering, and then the transparent conductive film layer 1s
patterned to obtain the bridging structures 112. When the
bridging structures 112 are made of the metal material, a
metal film layer may be formed on the side of the second
insulating layer 117 away from the thin film encapsulation
layer 106 by a process such as deposition or sputtering, and
then the metal film layer 1s patterned to obtain the bridging
structures 112. In some embodiments, the metal film layer
may include three sub-metal film layers. For example, the
metal film layer may include: a first sub-metal film layer
made of titantum, a second sub-metal film layer made of
aluminum, and a third sub-metal film layer made of tita-
nium. In the manufacturing process, the metal film layer
may be formed on the thin film encapsulation layer by using
three times of sputtering. In the first time and third time of
sputtering, the first sub-metal film layer and the third sub-
metal film layer are formed by using titamium, and in the
second time of sputtering, the second sub-metal film layer 1s
formed by using metal aluminum.

In some embodiments, the bridging structures 112 may be
formed by using a one-time patterning process. When the
bridging structures 112 are made of the transparent conduc-
tive material, the patterning process may be exposure and
development processes. When the bridging structures 112
are made of the metal material, the patterning process may
be photoresist coating, exposure, development, etching, and
photoresist stripping. Photoresist may also be pre-baked and
post-baked before and after exposure.

S304, forming a first insulating layer on sides of the
bridging structures away from the thin film encapsulation
layer.

In embodiments of the disclosure, a material of the first
insulating layer may be an organic material, such as a
photosensitive Over Coat (OC) material, or an inorganic
material, such as silicon nitride (S1Nx). When the material of
the first insulating layer 1s the inorganic material, a thickness
of the first insulating layer may be 0.3 um-0.4 um, and when
the material of the first insulating layer 1s the organic
maternial, the thickness of the first insulating layer may be
about 2 um.

In S304, as shown in FIG. 19, when the first insulating,
layer 113 1s made of the organic material, the first insulating
layer 113 may be formed on a side of a film layer including
the shielding layer 116 and the bridging structures 112 away
from the thin film encapsulation layer 106, by using a
coating process. When the first insulating layer 113 1s made
of the morganic material, the first mnsulating layer 113 may
be formed on the side of the film layer including the
shielding layer 116 and the bridging structures 112 away
from the thin film encapsulation layer 106, by using a
chemical vapor deposition (CVD) process. In some embodi-
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ments, the side, away from the thin film encapsulation layer
106, of the film layer where the shielding layer 116 and the
bridging structures 112 are located may be coated with an
OC material of about 2 um to form the first insulating layer
113.

Further, via holes U may be formed in the first insulating
layer 113 by using a patterming process. When the first
insulating layer 1s made of the organic material, the via holes
may be formed by using exposure and development pro-
cesses. When the first insulating layer 1s made of the
inorganic material, the via holes may be formed by using
processes ol photoresist coating, exposure, development,
ctching and photoresist stripping.

S305, forming a touch electrode layer on a side of the first
insulating layer away from the thin film encapsulation layer.

The specific process of step S305 may refer to S203
above, which will not be repeated here. A structure obtained
in S305 may refer to FIG. 20.

S306, forming a protection layer on a side of the touch
clectrode layer away from the thin film encapsulation layer.

The specific process of S306 may refer to S204 above,
which will not be repeated here. A structure obtained in S306
may refer to FIG. 4.

In some embodiments, before S301 1s performed, the
method may further include: forming a bufler layer on the
thin film encapsulation layer. A material of the bufler layer
may be an 1norganic material, such as SINx. The butfler layer
111 may be formed on the thin film encapsulation layer 106
by a CVD process. A structure of the formed flexible touch
substrate 1s as shown 1 FIG. 10.

In summary, the manufacturing method of the flexible
touch substrate provided by embodiments of the disclosure
can form the shielding layer on the thin film encapsulation
layer, the shielding layer i1s provided with openings, and
light emitted by light-emitting devices can pass through the
openings. The second insulating layer 1s formed on the side
of the shielding layer away from the thin film encapsulation
layer. The bridging structures are formed on the side of the
second insulating layer away from the thin film encapsula-
tion layer. The first insulating layer 1s formed on the sides of
the bridging structures away from the thin film encapsula-
tion layer. The touch electrode layer 1s formed on the side,
away Ifrom the thin film encapsulation layer, of the first
insulating layer. The protection layer 1s formed on the side,
away from the thin film encapsulation layer, of the touch
clectrode layer. The shielding layer 1s formed between the
thin film encapsulation layer and the touch electrode layer of
the flexible touch substrate, so a load capacitance between
the second electrode and the touch electrode layer can be
reduced, interference of a noise signal to touch response of
the tlexible touch substrate can be reduced, and the display
ellect cannot be aflected.

Based on the same 1mventive concept, an embodiment of
the disclosure further provides a flexible touch panel. As
shown 1n FIG. 21, the flexible touch panel may include: the
flexible touch substrate 1 provided by embodiments of the
disclosure, a polarizer 2 and a transparent cover plate 3. The
polarizer 2 1s disposed on a side of a touch electrode layer
of the flexible touch substrate away from a flexible base
substrate. The transparent cover plate 3 1s disposed on a side
of the polarizer 2 away from the flexible touch substrate 1.

In some embodiments, the transparent cover plate may be
a three-dimensional (3D) cover plate, such as a curved cover
plate. Or, the transparent cover plate may also be a planar
cover plate.

In summary, 1n the flexible touch panel provided by
embodiments of the disclosure, the polarizer may be dis-
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posed on a protection layer of the flexible touch substrate,
and the transparent cover plate may be disposed on the side
of the polarizer to form the flexible touch panel away from
the flexible touch substrate. In the flexible touch panel, a
shielding layer 1s disposed between a thin film encapsulation
layer and the touch electrode layer of the flexible touch
substrate, so the load capacitance between a second elec-
trode and the touch electrode layer can be reduced, and
interference of a noise signal to touch response of the
flexible touch substrate can be reduced.

Based on the same inventive concept, an embodiment of
the disclosure further provides a flexible touch apparatus.
The flexible touch apparatus may be any touch display
device such as a TV, a mobile phone, a computer monitor, or
an e-reader. A tlexible touch panel of the flexible touch
apparatus may be any flexible touch panel i1n the above
embodiment, or a flexible touch substrate of the flexible
touch apparatus may be any flexible touch substrate 1n the
above embodiments.

In some embodiments, a light-emitting device in the
flexible touch apparatus may be an organic light-emitting
diode or a source matrix organic light-emitting diode or the
like. The light-emitting device may include a first electrode,
a light-emitting layer and a second electrode. The first
electrode 1s an anode and the second electrode 1s a cathode,
or the first electrode 1s a cathode and the second electrode 1s
an anode. In some embodiments, the light-emitting device
may further include a hole 1nject layer and a hole transport
layer which are disposed between the anode and the light-
emitting layer, and an electron transport layer and an elec-
tron inject layer which are disposed between the cathode and
the light-emitting layer.

The foregoing description 1s only illustrative of the pre-
terred embodiments of the disclosure and of the principles of
the technology employed. It should be understood by those
skilled 1n the art that the scope of disclosure referred to 1n the
disclosure 1s not limited to techmical solutions formed by
particular combinations of the technical features described
above, but 1s intended to cover other technical solutions
formed by arbitrarily combiming the technical features
described above or their equivalents without departing from
the concept of the disclosure, for example, technical solu-
tions formed by interchanging the technical {features
described above and the technical features having similar
functions disclosed (but not limited to) in the disclosure.

What 1s claimed 1s:

1. A flexible touch substrate, comprising;:

a flexible base substrate;

a plurality of light-emitting devices, on the flexible base
substrate;

a touch electrode layer, disposed on a side of the plurality
of light-emitting devices facing away from the flexible
base substrate, and being provided with a pattern; and

a shielding layer, between the touch electrode layer and
the plurality of light-emitting devices;

wherein the shielding layer 1s insulated from the plurality
of light-emitting devices and the touch electrode layer
and comprises a transparent conductive maternal or a
metal material; and

the shielding layer 1s provided with a pattern with a
plurality of openings to allow light beams emitted by
the plurality of light-emitting devices to pass through
the openings.

2. The flexible touch substrate according to claim 1,

wherein the shielding layer i1s floating.

3. The flexible touch substrate according to claim 1,
further comprising:
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a thin film encapsulation layer covering the plurality of
light-emitting devices, wherein
the shielding layer 1s disposed on a side of the thin film

encapsulation layer facing away from the flexible
base substrate.

4. The flexible touch substrate according to claim 3,
turther comprising:

a plurality of bridging structures between the touch elec-

trode layer and the thin film encapsulation layer, and

a first isulating layer between the touch electrode layer
and the bridging structures, wherein

the touch electrode layer comprises: a plurality of touch
clectrodes, and a part of the touch electrodes in the
touch electrode layer are coupled with each other
through the plurality of bridging structures;

the first insulating layer comprises: a plurality of via holes
running through a thickness direction of the first insu-
lating layer; and

the plurality of bridging structures are coupled with the
touch electrodes through the via holes.

5. The flexible touch substrate according to claim 4,
wherein the shielding layer and the bridging structures are
disposed 1n a same layer and are made of a same material.

6. The flexible touch substrate according to claim 5,
wherein

the first insulating layer comprises an organic material;
and

a thickness of the first insulating layer 1s within a range of
0.5 um-3 um.

7. The flexible touch substrate according to claim 4,

wherein

the shielding layer 1s disposed between the thin film
encapsulation layer and the bridging structures; and

the flexible touch substrate further comprises:

a second 1nsulating layer between the shielding layer
and the bridging structures.

8. The flexible touch substrate according to claim 3,
turther comprising;:

a bufler layer disposed on a side of the thin film encap-
sulation layer facing away from the flexible base sub-
strate.

9. The flexible touch substrate according to claim 1,
wherein the touch electrode layer 1s of a grid structure, and
meshes of the grid structure allow the light beams emitted by
the plurality of light-emitting devices to pass through; and

an orthographic projection of the pattern of the touch
clectrode layer on the flexible base substrate and an
orthographic projection of the pattern of the shielding
layer on the flexible base substrate do not overlap each
other.

10. The flexible touch substrate according to claim 9,
wherein the shielding layer 1s of a mesh structure; and

the mesh structure has a plurality of disconnected posi-
tions, and the disconnected positions are positions
where orthographic projections of grid lines of the grid
structure 1n the touch electrode layer on the shielding
layer pass through.

11. The flexible touch substrate according to claim 9,

wherein the shielding layer comprises:

a plurality of metal rings arranged at intervals; and

the plurality of metal rings are located respectively 1n
orthographic projections of meshes of the grid structure
in the touch electrode layer on the shielding layer.

12. The flexible touch substrate according to claim 1,
wherein an orthographic projection of the pattern of the
shielding layer on the flexible base substrate 1s located 1n a
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gap between two adjacent light-emitting devices of the
plurality of light-emitting devices.

13. The flexible touch substrate according to claim 1,

further comprising;:

a protection layer disposed on a side of the touch electrode
layer facing away from the flexible base substrate.

14. A flexible touch panel, comprising;

a flexible touch substrate:

a polarizer, disposed on a side of a touch electrode layer
of the flexible touch substrate facing away from a
flexible base substrate; and

a transparent cover plate, disposed on a side of the
polarizer away from the flexible touch substrate;

wherein the tlexible touch substrate comprises:

the flexible base substrate;

a plurality of light-emitting devices, on the flexible base

substrate;
the touch electrode layer, disposed on a side of the

plurality of light-emitting devices facing away from the
flexible base substrate, and being provided with a
pattern; and

a shielding layer, between the touch electrode layer and
the plurality of light-emitting devices;

wherein the shielding layer 1s insulated from the plurality
of light-emitting devices and the touch electrode layer
and comprises a transparent conductive material or a
metal material; and
the shielding layer 1s provided with a pattern with a

plurality of openings to allow light beams emitted by

the plurality of light-emitting devices to pass through

the openings.

15. The flexible touch panel according to claim 14,

wherein the shielding layer 1s floating.
16. The tlexible touch panel according to claim 13, further

comprising;

a thin film encapsulation layer covering the plurality of

light-emitting devices, wherein

the shielding layer 1s disposed on a side of the thin film
encapsulation layer facing away from the flexible
base substrate.

17. The flexible touch panel according to claim 14,
wherein an orthographic projection of the pattern of the
shielding layer on the flexible base substrate 1s located 1n a
gap between two adjacent light-emitting devices of the
plurality of light-emitting devices.

18. A flexible touch apparatus, comprising the flexible
touch panel according to claim 14.

19. A tlexible touch apparatus, comprising a flexible touch
substrate,

wherein the tlexible touch substrate comprises:

a flexible base substrate;

a plurality of light-emitting devices, on the flexible
base substrate;

a touch eclectrode layer, disposed on a side of the
plurality of light-emitting devices facing away from
the flexible base substrate, and being provided with
a pattern; and

a shielding layer, between the touch electrode layer and
the plurality of light-emitting devices;

wherein the shielding layer i1s msulated from the plu-
rality of light-emitting devices and the touch elec-
trode layer and comprises a transparent conductive
material or a metal material; and

the shielding layer 1s provided with a pattern with a

plurality of openings to allow light beams emitted by

the plurality of light-emitting devices to pass through
the openings.
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